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A translucent screen comprising a lens system 

The present invention relates to a translucent screen 
comprising a lens system, in particular a Fresnel lens 
for use in connection with a projection screen, and pref- 
erably for use in a rear projection screen featuring such 
Fresnel lens, and a projection screen with such Fresnel 
lens. The present invention also relates to methods of 
manufacturing a translucent screen according to the in- 
vention. 

Projection screens with Fresnel lenses are used in vari- 
ous apparatuses for generating an image that is visible 
to the viewer; eg rear projection screens are used in 
connection with the display of radar images, in flight 
simulators, control rooms, television sets, video moni- 
tors, traffic control lights, microfilm readers, video- 
games and for the showing of films. In such apparatuses 
an image source arranged behind the screen projects light 
forwards along a projection axis towards the screen with 
a view to forming an image on the front of the screen 
that is visible to the viewer. Typically the screens are 
rectangular and may have many different dimensions, eg a 
screen for a microfilm reader will have a diagonal of 
about 38 cm (15 inches), whereas a screen for a control 
room or showing film can have a diagonal as large as 
about 4 50 cm (180 inches) or more. 

A projection screen consists of two functional elements, 
partly a first element for converting the diverging light 
beams from the image source to parallel beams, partly a 
diffusion element that spreads the light from the first 
element in order to thereby make it visible for a. vo^jevj^rf^i^! 
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In practice the first element consists of a substantially 
plane Fresnel lens structure and the second element of a 
plane plate with light-diffusing properties. 

5 In principle such screen can be constructed in two ways, 
partly with a single plane sheet element that is, on the 
side facing towards the image source, provided with a 
Fresnel lens, and on the other side with a light- 
diffusing coating or structure, partly with two plane 

10 sheet elements arranged parallel in front of each other, 
wherein the sheet element most proximate to the image 
source is provided with a Fresnel lens on that side of 
the sheet that faces away from the image source, and whe- 
rein the sheet element that faces towards the viewer is 

15 provided with a light-diffusing coating or structure. 

The drawback of the first principle is that a Fresnel 
lens that faces directly towards the light source has a 
relatively large transmission loss, typically of about 15 

20 to 20 percent. This is due to the fact that a part of the 
light hits the step faces of the Fresnel lens and are 
therefor spread in an undesired direction; this phenome- 
non increases towards the periphery of the lens where the 
height of the step faces is increased which means that 

25 the loss of light is most comprehensive corresponding to 
the periphery of the screen. An advantage of this con- 
figuration is a more simple construction. 

By the other principle where the Fresnel lens is arranged 
30 on that side of the sheet element that faces away from 
the image source, all light that moves into the plate 
hits the 'active' Fresnel facets where it is deflected to 
the above-described parallel batch of beams. Albeit in 
principle this construction entails an increased effi- 
35 ciency of transmission, the separate light-diffusing 
plate, however, will cause a loss of transmission when 
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the light is to pass two more border faces and therefore 
this type of screen has a transmission effect increase of 
no more than five to ten percent in all, a value that 
must in turn take into consideration the more complex 
5 construction thereof. 

The drawback of both principles is the formation of image 
disturbances, such as rainbows or double- or multiple- 
image formation, also designated ghost images. Such phe- 

10 nomena are due to reflections that originate in the step 
faces at the lens that faces backwards and from the rear 
face of the Fresnel facets of the forwardly oriented 
lens, respectively. It applies to both principles that 
the disturbances are most expressed corresponding to the 

15 periphery of the lens where the facets are most steep and 
have the highest step faces. It also follows from this 
that the most comprehensive problems occur with lenses 
with short focal lengths since they are provided with the 
steepest facets. 

20 

The problem with internal reflections is well documented 
and various attempts have been made to counter them. 

For instance, US-A-5 477 380 describes that reflections 
25 from the rear side of the facets can be attenuated by use 
of a lens basis containing a refractive diffusion mate- 
rial, but since, on the one hand, the refractive diffu- 
sion material is located in correspondence with that sur- 
face of the lens base plate that faces away from the lens 
30 facts, and on the other hand is very thick (in preferred 
embodiments the refractive material is distributed almost 
throughout the entire thickness of the base plate) , a 
powerful diffusion of the incoming light beams will occur 
before they hit the back of the facets resulting in an 
35 unfocused and contrast-poor image. EP-A-0 859 270 4i^- . 
closes a corresponding solution in which the rear of the 



4 



screen is coated with a relatively thick layer of a re- 
fractive diffusion material. 

Japanese Patent Abstract 11 072 849 describes how the 
5 formation of rainbow phenomena can be reduced by use of a 
Fresnel lens, wherein the entire lens, ie both lens basis 
and lens facets, contain a refractive diffusion material. 
As mentioned above, this will lead to an unfocused as 
well as contrast-poor image. Also EP-A-0 859 270, US-A-4 
10 361 382 and Japanese Patent Abstract 10 293 361 teach 
screens wherein a refractive diffusion material is dis-- 
tributed corresponding to the entire thickness of the 
lens . 

15 Accordingly it is an object of the invention to provide a 
screen comprising a surface with a number of lens facets 
that combine to form a lens system for paralleling di- 
verging light beams (in particular a Fresnel lens struc- 
ture) and that is suitable for use in or for acting as a 

20 projection screen, and wherein the problems with rainbows 
and double- or multiple-image formation has been reduced 
to a minimum while maintaining high definition and ade- 
quate contrast in image transmission. 

25 It is a further object of the invention to provide an ef- 
fective and simple method of manufacturing projection 
screens according to the invention. 

The above and further objects of the invention that will 
30 appear from the description that follows of preferred em- 
bodiments of the invention are accomplished in that the 
screen according to the invention comprises a refractive 
diffusion material distributed in a layer that corre- 
sponds essentially to the lens facets as such, and/or a 
35 layer immediately behind same. This principle has sur- 
prisingly been found to yield a much improved image 
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transmission compared to the above-described solutions, 
wherein the light-diffusing agent is found either 
throughout the entire screen, or in that part of the 
screen that is most distant from the lens facets. Accord- 
5 ing to a preferred embodiment the refractive diffusing 
material is distributed primarily in correspondence with 
the lens facts and in another preferred embodiment, the 
refractive diffusing material is distributed immediately 
behind the lens facets. 

10 

According to a second aspect of the invention various 
methods are provided for effective and simple manufacture 
of screens according to the invention. 

15 The invention will now be explained in further detail 
with reference to the Figures, wherein 

Figure 1 shows an explanatory configuration of a projec- 
tion system consisting of an image source and a projec- 
20 tion screen; 

Figure 2 is a sectional view through a projection appara- 
tus; 

25 Figure 3 shows the exemplary elements of a Fresnel lens; 

Figure 4 is a sectional view through a Fresnel lens to 
illustrate the transmission and reflection of a light 
beam; 

30 

Figure 5 is a sectional view through a Frensel lens to 
illustrate the transmission of three light beams; 
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Figure 6 is a sectional view through a projection screen 
according to the present invention illuminated by an im- 
age source; 
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Figure 7 is a sectional view through a projection screen 
corresponding to an alternative embodiment of the present 
invention; 

5 

Before the various preferred embodiments of the present 
invention are described, an explanation is given with re- 
ference to Figures 1 and 2 of the general configuration 
of the projection assembly of the type that uses a rear 
10 projection screen. 

Figure 1 is a sectional view of a basic configuration of 
a projection system with a rear projection screen wherein 
a light source 7 will, via a divergent lens 8, project an 

15 image towards a Fresnel lens 9 that deflects the diverg- 
ing light beams such that they exit from the Fresnel lens 
as a batch of parallel beams that are all 'normal' to the 
surface, following which the light is dispersed in the 
diffusion plate 10 and thereby made visible to a viewer. 

20 It should be noted that the diffusion screen could have a 
lens structure for diffusing the light. 

As an example of a complete system. Figure 2 shows a ver- 
tical section through a projection television set or a 
25 video projection apparatus. Such apparatus 1 can be con- 
structed with three separate television tubes, one tube 
for each primary colour, or as outlined in Figure 1 with 
one single image source 4 for reproduction of a colour 
image on the screen 6 via a mirror 5. 

30 

With reference to Figure 3 the explanatory structures and 
elements of a Fresnel lens will be explained and, like- 
wise, the nomenclature that will be used in the following 
description of the preferred embodiments of the present 
35 invention will be established. 
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A Fresnel lens as it lends itself for use in this inven- 
tion consists of a lens basis or merely a basis in the 
form of an approximately planar sheet element 30 with a 
first surface 31 and a second surface 32. The first sur- 
5 face is an approximately planar and smooth surface that 
defines the reference plane of the lens, whereas the sec- 
ond surface comprises a number of facet structures 33 
that combine to form a lens system in the form of a Fres- 
nel lens. Often the term Fresnel lens is used, or merely 
10 lens, to designate the entire system of a lens basis with 
facets. A Fresnel lens can be formed of either a number 
of linear, mutually parallel facet structures or a number 
of concentric, annular, in practice circular facet struc- 
tures . 



The individual facet structure consists of the actual fa- 
cet 34, also designated a facet face, and a step face 35 
that meet each other in a facet edge 36. The area between 
two facet edges is designated a groove, and the deepest 

20 point in the groove is designated the groove bottom 37. 
The area that is delimited by a facet and a step face is 
designated a facet element 38 or a lens facet. The height 
of the step face perpendicular to the reference plane is 
also designated the height of the lens facet or the groo- 

25 ve depth. The facets can be plane or curved, but since it 
is difficult to manufacture a well-defined curvature or a 
very small facet of typically between 0.05 and 0.35 mm, 
typically of 0,1 mm, it is desired that the facets are 
plane. The facets are most steep corresponding to the 

30 lens periphery where the facet can have an angle of 
typically 45^ relative to the reference plane. Towards 
the middle area or centre of the lens, the inclination 
decreases continuously for the individual facets to 
become almost parallel with the reference plane. The 

35 different angles of the individual facets mean that both 
the height of the step face as well as the volume of the 
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volume of the individual facet elements decrease towards 
the middle portion or centre of the lens. The step faces 
are normally perpendicular to the reference plane, but 
they can also have another orientation. The bottom of the 
individual grooves can be in approximately the same plane 
or in different planes, but for production technical con- 
siderations they will usually be in approximately the 
same plane parallel with the reference plane. 

The various elements of the screen, ie the facet elements 
and the plate itself, are made of one or more different 
matrix materials, wherein a transparent refractive agent, 
typically in particulate form, can be distributed. The 
volume or weight percent of the refractive agent can very 
well exceed the voliome or weight percent of the individ- 
ual matrix material. 

Figure 4 shows how a light beam L3 is transmitted through 
a clear Fresnel lens 20 with the facets facing away from 
the image source. The light beam enters the surface 21, 
is very slightly deflected following which it hits the 
active facet face 22 of the Fresnel lens where the beam 
is deflected to the direction L4 . A part of the light 
beam is all-reflected from the facet face 22, following 
which it passes through the adjacent step face 23, the 
adjacent facet face 24 to be reflected from the rear 25 
of the lens onwards and through the step face 2 6 and ob- 
tains an undesired deflection L5 that results in the 
above-described phenomena with formation of rainbows and 
double- and multiple-image formation. The shown light 
beam L3 with the deflected reflection L5 is only one sin- 
gle example since there are innumerable undesired light 
beams that will disturb the image, eg as double-image 
formation. Thus, Figure 5 shows an example wfeerein three 
light beams 27 hit a clear Fresnel lens 29. Alneatly where ' 



the beams enter the lens. 
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reflected, slightly dependent on incidence angle, follow- 
ing which the reflection pattern repeats itself as ex- 
plained above with reference to Figure 4 . 

5 For that type of projection screens where the facets of 
the Fresnel lens face rearwards towards the image source, 
the formation of rainbows and double- or multiple image 
formation occurs in a corresponding manner when those of 
the light beams that enter into the lens through the step 
10 faces are deflected. 

Figure 6 is a sectional view of an explanatory configura- 
tion of a projection system with a rear projection screen 
in the form of a Fresnel lens according to the present 
invention, and wherein a light source 7 will, via a di- 
vergent lens 8, project an image towards a Fresnel lens 
11, It will appear from the figure that that side of the 
screen, or lens, that faces towards the image source has 
a Fresnel structure 12 to deflect light beams from the 
image source, such that the beams are deflected to become 
a batch of parallel beams with an orientation approxi- 
mately perpendicular to the screen plane determined by 
the planar, forwardly oriented surface of this. 

25 As will appear from the figure the facet elements of the 
Fresnel lens and that part of the screen that is most 
proximate to the facet elements contain a light-diffusing 
material 13. This light-diffusing material is, within the 
technical field that relates to projection screens, also 

30 designated a diffusion material or a mass spreader. In 
order to serve as light-diffusing agent the refraction 
index for the refractive agent must be different from the 
refraction index for the material in which the refractive 
agent is situated. It will appear from the figure that 

35 the diffusion of the individual light beam will occur 
from the border face between that part of the lens that 
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contains the light-diffusing material and that part of 
the lens that does not contain the light-diffusing mate- 
rial, but this is only to illustrate the principle behind 
the invention, however, since, of course, the diffusion 
of light will occur through the entire layer of light- 
diffusing material. 

When the facet elements of the Fresnel lens and option- 
ally that part of the screen that is most proximate to 
the facet elements contain a light-diffusing material in 
a thin layer, this will ensure adequate transmission of 
those of the light beams that are deflected in the facet 
faces with only little diffusion and thus ensuing good 
definition and contrast, whereas those of the light beams 
that are deflected in the step faces of the lens will be 
exposed to an increased diffusion and thus entail a con- 
siderable attenuation of the reflections that are respon- 
sible for the formation of shadow images. 

The thickness of the layer that contains the light- 
diffusing material can be selected in accordance with the 
desired suppression of the double-image formation. For 
instance, the layer may have a thickness that completely 
or partially corresponds to the height of the step face 
of the facet elements, or the layer can be so thick that 
also a part of the lens base plate itself most proximate 
the facet elements will also contain a refractive mate- 
rial. Depending on the method of manufacture of the lens, 
it will also be an option only to have refractive mate- 
rial in the lens base plate as such most proximate to the 
facet elements and hence no refractive material corre- 
sponding to the facet elements as such. 

Depending on the method of manufacture of the lens, dif- 
ferent refractive material can be used for the facet ele- 
ments and the lens base plate, respectively, and, like- 

\ *. * 
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wise, the density of the refractive material can be se- 
lected differently. If refractive material is used in the 
lens base plate, the thickness of the layer should be 
less than 50 percent of the thickness of the base plate, 
5 preferably less than 20 percent and most preferably less 
than 10 percent, but even with a relatively thick layer 
of refractive material a distribution of this in accor- 
dance with the invention, ie most proximate to the facet 
elements, will result in an improved image with a higher 
10 degree of contrast and increased definition than in case 
the corresponding amount of refractive material was ar- 
ranged in that part of the lens base plate that faces 
away from the facet elements as described eg in EP-A-0 
859 270 discussed above. 

15 

An alternative embodiment of the invention is shown in 
Figure 7 from which it will appear that the screen con- 
sists of two plane sheet elements arranged parallel in 
front of each other, wherein the sheet element 16 most 

20 proximate to the image source is provided with a Fresnel 
lens 19 on that side of the plate that faces away from 
the image source 7, and where the sheet element 15 that 
faces towards the viewer is provided with a light- 
diffusing coating or structure. It will appear from the 

25 figure that the refractive material is only located cor- 
responding to the facet elements 17 such that the remain- 
ing portion of the Fresnel lens is clear. This is due to 
the fact that a part of the requisite refractive effect 
occurs in the image-generating element 15 that consists 

30 of a clear supporting element 18 with a diffusion layer 
18A with the thickness B closest to the Fresnel lens. As 
discussed initially an increased light intensity is ob- 
tained at the corners when the Fresnel facets face away 
from the projector 7, but since about 6 percent of the 

35 light is also lost during transition to the element 15, 
the gain is poor, only about 5-10 percent. 
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Besides, tests have shown that the contrast is considera- 
bly improved in a screen corresponding to Figure 6, since 
only that light in Figure 4 that enters through screen 
5 element 18 is reflected from the Frensnel lens surface 19 
towards the viewer. 

In the following various preferred methods will be de- 
scribed for the manufacture of a screen comprising a 

10 Fresnel lens structure according to the present inven- 
tion. More specifically two different principles of manu- 
facture will be described that aim towards manufacture of 
relatively large Fresnel lenses on a limited scale and 
manufacture of relatively small Fresnel lenses on a large 

15 scale, respectively. 

Examples of the light-diffusing agent mentioned in the 
following could include calcium carbonate, silicon oxide 
or glass beads haying a typical average particle size of 

20 between 5 and 25 \xm. Calcium carbonate is a very soft ma- 
terial and will therefore not harm the mould, and the 
same applies to glass beads that are approximately 
spherical. Glass beads, however, are associated with the 
drawback that they can be all-reflective. Silicon oxide 

25 has extremely good optical properties, but it is a crys- 
talline material with sharp edges with an ensuing in- 
creased wear on the mould. The final choice of light- 
diffusing agent will entail a weighing of advantages and 
drawbacks for the selected method of manufacture and for 

30 the intended use of the lens. 

According to the first method a closed mould for a Fres- 
nel lens is arranged approximately horizontally, such 
that the negative mould for the Fresnel pattern as such 
35 constitutes the bottom of the mould and thus faces up- 
wards. The mould is then charged with a curable, fluid 



13 



plastics material, eg PMMA or a mixture of PMMA and sty- 
rene or other suitable plastics materials with the de- 
sired optical and mechanical properties, with which a 
light-diffusing, translucent material has been admixed, 
5 typically in particulate form. Following charging of the 
mould with the fluid plastics material, it is allowed to 
rest until the light-diffusing material has precipitated 
down towards the bottom of the mould, ie has sedimented 
corresponding to the facet elements. The refractive mate- 

10 rial will sediment with an approximately constant layer 
thickness throughout the entire bottom face of the mould, 
and it follows that depending on the amount of the re- 
fractive material the facet elements corresponding to the 
peripheral portion of the Fresnel lens where the facet 

15 elements are deepest - as discussed above - will be com- 
pletely or partially filled with refractive material. 
Following sedimentation of the refractive material, the 
plastics material is cured - eg by application of heat - 
following which the ready lens can be discharged from the 

20 mould. 



According to the second method, a mould for a Fresnel 
lens is arranged substantially horizontally, such that 
the negative mould for the Fresnel pattern as such con- 

25 stitutes the bottom of the mould and thus it faces up- 
wards. Then a curable, relatively mobile plastics mate- 
rial, eg so-called UV lacquer, is distributed with which 
a light-diffusing material has been admixed, typically in 
particulate form. In the next step of the method of manu- 

30" facture, a plane plate is arranged on top of the mould 
and it is pressed downwards towards same whereby the mo- 
bile plastics material is distributed over the mould and 
thus fills it corresponding to the facet elements. The 
planar plate can be a clear plastics plate, or it may be 

35 a clear plastics plate coated with a coating containing a ^ 
refractive material on the that is arranged towards theJj^. 
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mould, whereby a thin layer of refractive material is 
generated immediately behind the facet elements of the 
finished Fresnel lens. Following this, the plastics mate- 
rial is cured, eg by exposure to UV-light applied through 
5 the plate, following which the finished lens can be re- 
moved from the mould. 

According to a variety of the second method, the mould is 
filled with a clear plastics material without addition of 

10 light-diffusing material, such that the entire light- 
diffusing function is left to the coating of the plate 
that is, as described above, located immediately behind 
the facet elements. Hereby it is obtained that the Fres- 
nel mould is not exposed to wear from the light-dif fuing 

15 material when the liquid plastics material is pressed 
over the mould. 

A lens manufactured in accordance with the first method 
will thus consist of only a single matrix material, 
20 whereas a lens manufactured in accordance with the second 
method of manufacture can consist of two matrix materials 
for plate and lens facets, respectively, or three matrix 
materials for plate, coating and lens facets, respec- 
tively. 

25 

If a light-diffusing material is used, it should have an 
approximately spherical shape without sharp edges to re- 
duce wear on the mould. 

30 

Since the previously mentioned problem of double imaging 
depends either on the inclination of the facet faces or 
the height of the step edges, the problem of double imag- 
ing will grow with increasing inclination on the individ- 
35 ual lens facets whereby double imaging increases with in- 
creasing radius. As described above a Freshel lens will 
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most often be configured with the bottom of the individ- 
ual grooves being located in the same plane, correspond- 
ing to the complementary edges of the mould also being in 
the same plane. This has the effect that the largest 
5 thickness and thus amount of light diffusing material 
will be located where the facets are the steepest and the 
step faces are the highest, ie where the problem of dou- 
ble imaging is the most comprehensive. 

10 Typical dimensions for a Fresnel lens manufactured in ac- 
cordance with the above-described methods will be a Fres- 
nel structure with a groove width of between 0.05 and 
0.18 mm, a plate with a total thickness of 2-3 mm and a 
coating, if present, of typically 0.2-0.3 mm. 

15 

However, it is within the scope of the present invention 
that the final choice of dimensions and materials will 
entail a weighing of advantages and drawbacks of the cho- 
sen method of manufacture and for the intended use of the 
20 lens and hence the desired optical properties. 
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Claims 

1. A translucent screen comprising a first sheet element 
with a first surface and a second surface substantially 
parallel with the first surface, wherein the first sur- 
face is essentially plane, and wherein the second surface 
comprises a number of lens facets that combine to form a 
lens system for paralleling diverging light beams that 
enter into the sheet element from a first surface, char- 
acterised in that 

the lens facets and/or that part of the first sheet ele- 
ment that is most proximate to the lens facets comprise a 
refractive material in a concentration that exceeds a 
concentration of refractive agent in that part of the 
sheet element that is located most proximate the first 
surface, and wherein the refractive index for the refrac- 
tive material is different from the refractive index for 
the material in which the refractive agent is located. 

2. A translucent screen according to claim 1, character- 
ised in that the part of the sheet element that is out- 
side the lens facets contains a refractive agent in an 
even layer in that part of the second sheet element that 
is most proximate to the lens facets, and wherein said 
layer has a thickness that is no more than 50 percent of 
the total screen thickness, preferably no more than 20 
percent of the total screen thickness, and most prefera- 
bly no more than 10 percent of the total screen thick- 
ness . 

3. A translucent screen according to claim 1, character- 
ised in that the lens facets contain a refractive agent; 
and that that part of the sheet element that is outside 
the lens facets contains substantially no refractive 
agent . 
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4. A translucent screen according to claim 3, character- 
ised in that the refractive agent is evenly distributed 
in each lens facet. 

5. A translucent screen according to claim 1, character- 
ised in that the part of the sheet element that is out- 
side the lens facets contain a refractive agent; and that 
the lens facets contain essentially no refractive agent. 

6. A translucent screen according to any one of the pre- 
ceding claims, characterised in that the lens facets con- 
sist of a first matrix material with a refractive index 
that differs from the matrix material (s) that the remain- 
der of the screen consists of. 

7. A translucent screen according to any one of the pre- 
ceding claims, characterised in that screen comprises a 
second sheet element arranged in parallel with and on 
that side of the first sheet that comprises the lens fac- 
ets/ and wherein the second sheet element comprises a re- 
fractive agent. 

8. A translucent screen according to claim 1, character- 
ised in that the refractive agent in the second sheet 
element is distributed in an even layer in that part of 
the second sheet element that is located most proximate 
to the lens facets; and wherein the layer has a thickness 
that is at least twice the highest lens facet. 

9. A method of manufacturing a translucent screen of the 
type that comprises a sheet element with a first surface 
and a second surface substantially parallel with the 
first surface, wherein the first surface is essentially 
planar, wherein the second surface comprises a number of 
lens facets that combine to form a lens system for paral- 
leling diverging light beams that enter into the sheet ^ 
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element from the first surface, and wherein the method is 
characterised in comprising the steps of: 

- providing a mould with a negative relief of a lens 
system; 

5 - positioning the mould substantially horizontally; 

- providing a translucent, fluid and curable matrix 
material, with which is admixed a light-diffusing, 
preferably granular agent with a refractive index 
different from the matrix material and with a den- 

10 sity that exceeds that of the matrix material; 

charging the mould with the matrix material admixed 
with the light-diffusing agent; 

allowing the light-diffusing agent to sediment to- 
wards the negative relief of the mould, such that 
15 the concentration of the light-diffusing agent is 

higher in that part of the matrix material that is 
located most proximate to the negative relief of the 
mould; 

curing the matrix material; and 
20 - removing the cured screen from the mould. 

10. A method of manufacturing a translucent screen of the 
type that comprises a sheet element with a first surface 
and a second surface substantially parallel with the 

25 first surface, wherein the first surface is preferably 
essentially planar, wherein the second surface comprises 
a number of lens facets that combine to form a lens sys- 
tem for paralleling diverging light beams that enter into 
the sheet element from the first surface; and wherein the 

30 method is characterised in comprising the steps of: 

providing a mould with a negative relief of a lens 
system; 

positioning the mould with the negative relief fac- 
ing upwards, preferably substantially horizontally; 
35 - providing a translucent, fluid and curable matrix 

material, with which is admixed a first light- y 
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diffusing, preferably granular agent with a refrac- 
tive index different from the matrix material; 
distributing the matrix material admixed with the 
first light-diffusing material across the negative 
relief of the moulds- 
providing a sheet element with a first surface and 
a second surface essentially in parallel with the 
first surface; 

locating the sheet element with the first surface 
against the negative relief of the mould on which 
the matrix material admixed with the first light- 
diffusing material is distributed; 

pressing the sheet element down against the negative 
relief of the mould, whereby the matrix material ad- 
mixed with the first light-diffusing material is 
distributed over the negative relief of the mould, 
preferably such that the sheet element essentially 
abuts on the negative relief over the entire first 
surface of the sheet element; 
curing the matrix material; and 
removing the cured screen from the mould. 

11. A method of manufacturing a translucent screen ac- 
cording to claim 10, characterised in that the sheet ele- 

25 ment corresponding to the first surface comprises a coat- 
ing with a second light-diffusing agent. 

12. A method of manufacturing a translucent screen ac- 
cording to claim 11, characterised in that the first and 

30 the second light-diffusing agent are different from each 
other. 

13. A method of manufacturing a translucent screen of the 
type that comprises a sheet element with a first surface 

35 and a second surface substantially in parallel with the 

first surface, wherein the first surface is essentially / 
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planar, wherein the second surface comprises a number of 
lens facets that combine to form a lens system for paral- 
leling diverging light beams that enter into the sheet 
element from the first surface, and wherein the method is 
5 characterised in comprising the steps of: 



- providing a mould with a negative relief of a lens 
system; 

- positioning the mould with the negative relief fac- 
10 ing upwards, preferably substantially horizontally; 

- providing a translucent, fluid and curable matrix 
material; 

- distributing the matrix material across the negative 
relief of the mould; 

15 - providing a sheet element with a first surface and a 

second surface substantially in parallel with the 
first surface, wherein the first surface comprises a 
coating with a light-diffusing agent; 

positioning the sheet element with the first surface 
20 towards the negative relief of the mould on which 

the matrix material is distributed; 

pressing the sheet element downwards against the 
negative relief of the mould such that the matrix 
material is distributed across the negative relief 
25 of the mould, preferably such that the sheet element 

essentially abuts on the negative relief throughout 
the entire, first surface of the sheet element; 
curing the matrix material; and 

- removing the cured screen from the mould. 
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ABSTRACT 

The invention relates to a translucent screen comprising 
a sheet element with a first surface and a second surface 
substantially parallel with the first surface, wherein 
the first surface is essentially planar, and wherein the 
second surface comprises a number of lens facets that 
combine to form a lens system for paralleling diverging 
light beams that enter into the sheet element from the 
first surface. The invention is characterised in that the 
lens facets and/or that part of the first sheet element 
that is most proximate to the lens facets comprise a re- 
fractive material in a concentration that exceeds a con- 
centration of refractive agent in that part of the sheet 
element that is located most proximate the first surface, 
and wherein the refractive index for the refractive mate- 
rial is different from the refractive index for the mate- 
rial in which the refractive agent is located. 

(Figure 6 to be published) 





FIG. 2 



4 



Modtaget PD 
2 9 SEP.; [999^ .- 




2jO 



^5 5fP.f999 



2^ 



22 




Kongeriget Danmark 



Patentans0gning nr.: PA 1999 01387 

Indleveringsdag: 29 September 1999 

Ansoger: Scan Vision Screen Aps 

Industrisvinget 7, Tune 
DK-4000 Roskilde 

Herved bekrasftes folgende opiysninger: 

Vedh^ftede fotokopier er sande kopier af f0lgende dokumenter: 

Beskrivelse, krav, sammendrag og tegninger indleveret pa oven- 
n^vnte indleveringsdag. 





Patent- og 

Varemaerkestyrelsen 

Erhvervsminlsteriet 

Taastrup 03 oktober 2000 

Lizzi Vaster 
afdelingsleder 



Hofman-Bang 



Hofman-Bahg & BouTARO, Lehmann & Ree a/s 

European patent and trademark attorneys 



Scan Vision Screen Aps 
Industrisvinget 7, Tune 
DK-4000 Roskilde 



Modtaget PD 
2 9 SEP, 1999 



Data 

Dcrcs rcf. 
Vor rcf. 



29. September 1999 

P 1 9990 1 1 72 DK HEB/BOK 



Hapis Bekkevolds All! 7 

DK-2900 HtlLtRUP. COPtNHACCN 

Tel: "1-45 3^ 48 80 00 
Fax: 4-45 39 48 80 80 
Email: HiiiRdHorMAR-iANa.DK 



AarhuS OFFICE: 
RYCSGADE 3 
P.O, Box 5020 
DK'8100 Aarhus C 



Translucent skaerm omfattende et linsesystem 



Reg. Nr.: 207 235 



1 



Translucent skaarm omfattende et linsesystem 

Den foreliggende opfindelse angSr en translucent sk«rm 
omfattende et linsesystem, specielt en fresnellinse til 
5 brug i en projektionsskcerm, og fortrinsvis til brug i en 
baglysprojektionsskarm, samt en projektionsskserm med en 
sadan fresnellinse. Den foreliggende opfindelse angir og~ 
sa fremgangsmSder til fremstilling af en translucent 
skaerm if0lge opfindelsen. 

10 

Projektionsskaerme med f resnellinser anvendes i forskelli- 
ge apparater til f rembringelse af et for betragteren syn- 
ligt billede, f.eks. anvendes baglysprojektionsskaerme i 
forbindelse med fremvisning af radarbilleder, i flysimu- 

15 latorer, kontrolrum, f j ernsynsapparater, videomonitorer, 
traf ikkontrollys, mikrof ilmlassere, videospil og til frem- 
visning af film. I s^idanne apparater projicerer en bag 
skaermen anbragt billedkilde lys fremad langs en projekti- 
onsakse imod skaermen med henblik pa at danne et for be- 

20 tragteren synligt billede pa sk^rmens forside. Skaermene 
er typisk rektangulsre og kan have mange forskellige di- 
mensioner, f.eks. vil en skaerm til en mikrof ilml^ser have 
en diagonal pa omkring 38 cm (15 tommer) hvorimod en 
skaerra til et kontrolrum eller til f i Imf remvisning kan ha~ 

25 ve en diagonal sa stor som omkring 450 cm (180 tommer) . 

En projektionssksrm bestar af to funktionelle elementer, 
dels et f0rste element til at omdanne de divergerende 
lysstraler fra billedkilden til parallelle strSler, dels 
30 et dif fusionselement, der spreder lyset fra det f0rste 
element for derved at synliggore det for en betragter, I 
praksis bestar det f0rste element af en i det vaesentlige 
plan fresnellinsestruktur og det andet element af en plan, 
plade med lysspredende egenskaber, 

35 
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En Scidan skaerm kan i princippet opbygges p& to m&der, 
dels med et enkelt plant, pladeformet element, der p& den 
side, der vender mod billedkilden er forsynet med en fre- 
snellinse og pS den anden side med en lysspredende belaeg- 
5 ning eller struktur, dels med to plane, pladeformede ele- 
menter anbragt parallelt foran hinanden, hvor det plade- 
formede element narmest billedkilden er forsynet med en 
fresnellinse pa den side af pladen, der vender vaek fra 
billedkilden, og hvor det pladeformede element, der ven- 
10 der mod betragteren er forsynet med den lysspredende be- 
lasgning eller struktur. 

Ulempen ved det f0rste princip er, at en fresnellinse der 
vender direkte mod billedkilden har et relativet stort 

15 transmissionstab, typisk pa omkring 15-20 procent , Dette 
skyldes, at en del af lyset rammer f resnellinsens trin- 
kanter, og derfor spredes i en uonsket retning; dette fae- 
nomen tiltager mod linsens periferi, hvor h0jden pa trin- 
kanterne 0ges, hvorfor lystabet er st0rst svarende til 

20 skaermens periferi- En fordel ved denne udformning er en 
mere simpel konstruktion, 

Ved det andet princip, hvor f resnellinsen er anbragt pa 
den side af det pladeformede element, der vender vaek fra 

25 billedkilden, rammer alt lys, der bevasger sig ind i pla- 
den, de "aktive" f resnelf acetter, hvor det afb0jes til 
det ovenfor beskrevne parallelle stralebundt. Selv om 
denne konstruktion i princippet medf0rer en he j ere trans- 
missionsef f ektivitet vil den separate lysspredende plade 

30 dog bevirke et transmissionstab, nar lyset skal passere 
yderligere to grasnsef lader, hvorfor der for denne skasrm- 
type kun er tale om en transmissionsef f ekt , der samlet er 
5-10 procent h0jere, hvad der igen skal sammenholdes med 
den mere komplicerede opbygning. 
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Ulempen ved begge principper er dannelsen af forstyrrel- 
ser i billedet sSsom regnbuer og dobbelt- eller fler- 
billeddannelse^ ogsa kaldet sp0gelsesbilleder . Disse fae-- 
nomener skyldes ref leksioner , der udgSr fra henholdsvis 
trinkanterne ved den bagudvendte linse/ og fra fresnelfa- 
cetternes bagflade ved den f remadvendte linse. For begge 
principper er f orstyrrelserne mest udtalt svarende til 
linsens periferi, hvor facetterne stcir stejlest og har de 
h0jeste trinkanter. Heraf f0lger ogsa, at de sterste pro- 
bleiuer opstar med linser raed kort br«ndvidde, da disse er 
forsynet med de stejleste facetter. 

Problemet med indre refleksioner er velbeskrevet og er 
fors0gt im0deg&et pa forskellig m&de. 

For eksempel beskriver US-A-5 477 380 at refleksioner fra 
facetternes bagside kan d«mpes ved brug af en linsebasis 
indeholdende et lysbrydende dif f usionsmateriale, men da 
det lysbrydende dif fusionsmateriale dels befinder sig 
svarende til den overflade af linsebasispladen, der ven- 
der vaek fra linsef acetterne, dels er meget tykt (pa fore- 
trukne udf orselsf ormer er det lysbrydende materiale for- 
delt i naesten hele basispladens tykkelse) vil der ske en 
staerk spredning af de indkomne lysstraler inden disse 
traeffer facetternes bagside, hvilket resulterer i et 
uskarpt og kontrastf attigt billede. EP-A-0 859 270 viser 
en tilsvarende l0sning, hvor bagsiden af skaermen er be- 
lagt med et relativt tykr lag af et lysbrydende diffusi- 
onsmater iale . 

Japanese Patent Abstract 11 072 849 beskriver, hvprdan 
dannelsen af regnbuefanomener kan reducer es ved brug af 
en f resnellinse, hvor hele linsen, dvs . sSvel linsebasis 
som linsefacetterne, indeholder et lysbrydende diffusi- 
onsmateriale. Som naevnt ovenfor vil dette medf0re et bade 
uskarpt og kontrastf attigt billede- Oqsk EP-A~0 859 270, 
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US-A-4 361 382 og Japanese Patent Abstract 10 293 361 vi- 
ser skaerme, hvor et lysbrydende dif f usionsmateriale er 
fordelt svarende til hale linsens tykkelse. 

5 Det er f0lgelig opfindelsens formal at tilve j ebringe en 
skarm omfattende en overflade med et antal linsef acetter , 
der tilsammen danner et linsesystem til parallellisering 
af divergerende lysstraler (specielt en fresnellin- 
sestruktur) og som er egnet til brug i en eller som pro- 
10 jektionsskaerm, og hvor problemerne med regnbuer og dob- 
belt- eller f ler-billeddannelse er nedbragt til et mini- 
mum med bevarelse af en h0j skarphed og god kontrast ved 
billedtransmission* 

15 Et andet formal med opfindelsen er at tilve j ebringe en 
effektiv og simpel f remgangsmade til fremstilling af pro- 
jektionsskarme if0lge opfindelsen. 

Ovenstaende og andre formal for opfindelsen, som vil 
20 fremga af den ef ter f 0lgende beskrivelse af foretrukne ud- 
f0rselsformer for opf indelsen^. realiseres ved at skaarmen 
if0lge opfindelsen indeholder et lysbrydende diffusions- 
materiale fordelt i et lag svarende til selve linsefacet- 
terne og/eller umiddelbart bag disse. Dette princip har 
25 overraskende vist at give betydelig bedre billedtransmis- 
sion end de ovenfor beskrevne l0sninger, hvor det lys- 
spredende middel befinder sig i enten hele skaermen eller 
i den del af skaermen, der befinder sig lasngst vaek fra 
linsefacetterne. I en fortrukken udf orselsf orm er det 
30 lysbrydende dif f usionsmateriale fordelt primart svarende 
til linsefacetterne og i en anden fortrukken udf0rsels- 
form er det lysbrydende dif f usionsmateriale fordelt pri- 
maert umiddelbart bag linsefacetterne. 
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I et andet aspekt af opfindelsen tilvejebringes forskel- 
lige fremgangsmader til effektiv og simpel f remstilling 
af skaerme ifalge opfindelsen. 

5 Opfindelsen skal herefter forklares ncermere under henvis- 
ning til figurerne,- hvor 

fig. 1 viser en principiel udformning af et projekti- 
onssystem bestaende af en billedkilde og en projektions- 
10 skaerm, 

fig. 2 viser et snit genneiu et projektionsapparat / 

fig. 3 viser de principielle elementer af en fresnel- 
15 linse, 

fig. A viser et snit gennem en fresnellinse til illu- 
stration af en lysstrales transmission og refleksion, 

20 fig. 5 viser et snit gennem en fresnellinse til illu- 
stration af tre lysstralers transmission og refleksion, 



fig. 6 viser et snit gennem en projektionsskasrm if0lge 
den foreliggende opfindelse belyst af en billedkilde, 

fig. 7 viser et snit gennem en projektionsskoerm svaren- 
de til en anden udf 0rselsf orm af den foreliggende opfin- 
delse . 



30 For den foreliggende opfindelses forskellige fortrukne 
udf 0relsesformer beskrives, gives med henvisning til fig. 
1 og 2 en forklaring af den almene udformning af et pro- 
jektionsanlaeg, af typen der anvender en baglysprojekti- 
onsskaerm. 
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Fig, 1 viser i snit en principiel udformning af et pro- 
jektionssystem med bagsideprojektionsskaerm, hvor en lys- 
kilde 7 via en spredelinse 8 projekterer et billede mod 
en fresnellinse 9, som afb0jer de divergerende lysstrA- 
5 ler, Sciledes at de trasder ud af f resnellinsen som et 
bundt af parallelle str&ler, der alle er "normal'' til 
overfladen, hvorefter lyset spredes i dif fusionspladen 10 
eg derved synligg0res for en betragter. Det skal bemasrkes 
at dif fuss ions skaermen kan have en linsestruktur til 
10 spredning af lyset. 

Fig. 2 viser som eksempel p& et komplet system et verti- 
kalt snit gennem et proj ekt ionsf j ernsyn eller videopro- 
jektionsapparat . Et s&dant apparat 1 kan vaere konstrueret 
15 med tre separate billedr0r^ et r0r for hver grundfarve, 
eller som antydet i fig. 1 med en enkelt billedkilde 4 
til gengivelse af et farvebillede ph skasrmen 6 via et 
spejl 5. 

20 Med henvisning til fig. 3 vil de principielle strukturer 
og elementer for en fresnellinse blive forklaret ligesom 
den nomenklatur, der vil blive anvendt i den f0lgende be- 
skrivelse af de fortrukne udf 0rselsf ormer for nasrvaerende 
opfindelse, vil blive fastlagt. 

25 

En fresnellinse, som den finder anvendelse i denne opfin- 
delse, bestar af en linsebasis eller basis i form af et 
tilnarmelsesvist plant, pladeformet element 30 med en 
f0rste overflade 31 og en anden overflade 32. Den forste 

30 overflade er en tilnaermelsesvis plan og glat overflade, 
der definerer linsens ref erenceplan, hvorimod den anden 
overflade omfatter et antal f acetstrukturer 33, der til- 
sammen udg0r et linsesystem i form af en fresnellinse. 
Ofte bruges betegnelsen fresnellinse, eller blot linse, 

35 for det samlede system af en linsebasis med facetter. En 
fresnellinse kan vaere dannet af enten et antal lineaere. 
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indbyrdes parallelle f acetstrukturer eller af et antal 
koncentriske ringf oinnede/ i praksis cirkulaere, facet- 
strukturer . 

5 Den enkelte f acetstruktur best&r af den egentlige facet 
34, ogsci kaldet en facetflade, og en trinkant 35, der m0- 
der hinanden i en facetkant 36 • Omrcidet mellem to facet- 
kanter benavnes en rille og det dybeste punkt af rillen 
benaevnes rillens bund 37. Det omrade, der begrasnses af en 

10 facet og en trinkant benaevnes et f acetelement 38 eller en 
linsefacet. Trinkantens hojde vinkelret pa reference- 
planet kaldes ogsk linsef acettens hejde eller rillens 
dybde. Facetterne kan v^re plane eller krumme, men da det 
er vanskeligt at fremstille en veldefineret kruinning for 

15 en meget smal facet pa typisk mellem 0,05 og 0,35 mm, ty- 
pisk pa 0,1 iron, tilstraebes det, at facetterne er plane. 
Facetterne star stejlest svarende til linsens periferi, 
hvor facetten kan have en vinkel pa typisk 4 5° i forhold 
til ref erenceplanet . Ind mod linsens midte eller centrum 

20 aftager haldningen for de enkelte facetter kontinuert for 
at komme na^sten i plan med ref erenceplanet . De forskelli- 
ge vinkler pa de enkelte facetter bevirker, at savel h0j- 
den pk trinkanten som volumenet af de enkelte facetele- 
menter aftager mod midten eller centrum af linsen. Trin- 

25 kanterne vil normalt sta vinkelret pa ref erenceplanet , 
men kan ogsk have en anden orientering. Bunden pa de en- 
kelte riller kan ligge i t ilnaermelsesvis samme plan eller 
i forskellige planer, men af f remstillingstekniske arsa- 
ger vil de normalt ligge i det tilnaermelsesvis samme plan 

30 parallelt med ref erenceplanet . 

Ska^rmens forskellige dele, dvs . f acetelementerne og selve 
pladen er fremstillet i et eller flere forskellige basis- 
materialer hvori et transparent lysbrydende middel, ty- 
35 pisk i partikelform, kan vaere fordelt. Volumen- eller 
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vaegtprocenten af det lysbrydende middel kan godt vsere 
sterre end volumen- eller vasgtprocenten for det enkelte 
basismateriale . 

5 Fig. 4 viser hvorledes en lysstrale L3 transmi tteres gen- 
nem en klar fresnellinse med facetterne vendende vaek fra 
billedkilden. Lysstralen traeder ind i overfladen 21^ af- 
b0jes ganske lidt hvorefter den rammer f resnellinsens ak- 
tive facetflade 22, hvor stralen afb0jes til retningen 

10 L4 . En del af lysstralen totalref lekteres fra facetf laden 
22 hvorefter den passerer gennem den hosliggende trinkant 
23, den hosliggende facetflade 24 for at blive reflekte- 
ret fra bagsiden 25 af linsen frem og gennem trinkanten 
26 og far en uonsket afbojning L5, der resultere i de 

15 ovenfor beskrevne faenomener med dannelse af regnbuer og 
dobbelt- eller f ler-billeddannelse . Den viste lysstrale 
L3 med den afb0jede refleksion L5 er kun et enkelt eksem- 
pel, da der findes uendelig mange uonskede lysstraler som 
vil forstyrre billedet eksempelvis som dobbeltbillede 

20 dannelse. Fig. 5 viser saledes et eksempel hvor tre lys- 
straler 27 rammer en klar fresnellinse 29. Allerede hvor 
stralerne trader ind i linsen totalref lekteres ca. 5 %, 
lidt afhaengig af indf aldsvinkel, hvorefter refleksions- 
monsteret gentager sig som forklaret ovenfor med henvis- 

25 ning til fig. 4. 

For den type af pro j ektionssk«rme, hvor f resnellinsens 
facetter vender bagud mod billedkilden, sker dannelsen af 
regnbuer og dobbelt- eller f ler-billeddannelse pa tilsva- 
30 rende made, nkr den del af lysstrSlerne, der traeder ind i 
linsen gennem trinkanterne, afb0jes. 

Fig. 6 viser i snit en principiel udformning af et pro- 
jektionssystem med bagsideproj ektionsskaerm i form af en 
35 fresnellinse ifolge den foreliggende opfindelse, og hvor 
en lyskilde 7 via en spredelinse 8 projekterer et billede 



mod en fresnellinse 11. Af figuren fremgSr det, at den 
side af skaennen/ eller linsen, som vender mod billedkil- 
den har en f resnelstruktur 12 til at afb0je lysstrSler 
fra billedkilden, saledes at stralerne afb0jes for at 
blive til et bundt af parallelle strSler med en retning 
tilnarmelsesvis vinkelret pa sk«rmens plan bestemt af 
dennes plane f remadrettede overflade. 

Som det fremgar af figuren indeholder f resnellinsens fa- 
cetelementer samt den del af skaermen der ligger naermest 
facetelementerne et lysspredende materiale 13. Dette lys- 
spredende materiale ben«vnes, indenfor det tekniske omra- 
de, der besk«f tiger sig med pro j ektionsskasrme, ogsS for 
et dif fusionsmateriale eller en massespreder , For at fun- 
gere som lysspredende middel ma brydningsindexet for det 
lysbrydende middel afvige fra brydningsindexet for det 
materiale hvori det lysbrydende middel befinder sig. Af 
figuren fremg&r det, at spredningen af den enkelte lys- 
strale vil ske fra graensef laden mellem den del af. linsen, 
der indeholder det lysspredende materiale og den del af 
linsen, der ikke indeholder lysspredende materiale, men 
dette er dog kun for at illustrere princippet bag opfin- 
delsen, da lysspredningen selvfolgelig vil ske gennem he- 
le laget af lysspredende materiale. 

Nar f resnellinsens f acetelementer samt eventuelt den del 
af skaermen der ligger narmest facetelementerne indeholder 
et lysspredende materiale i et tyndt lag, vil dette sikre 
en god transmission af de af lysstralerne, der afbojes i 
facetf laderne med kun en ringe spredning og dermed en god 
skarphed og kontrast til felge, hvorimod de af lysstrA- 
lerne, der afb0jes i linsens trinkanter vil udsaettes for 
en st0rre spredning og dermed medf0re en vaesentlig daemp- 
ning af reflekserne ansvarlig for dannelsen af skyggebil- 
leder . 
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Tykkelsen af det lag, der indeholder det lysspredende ma- 
teriale kan valges alt afhaengig af hvilken undertrykkelse 
af dobbeltbilleddannelsen der onskes. For eksempel kan 
5 laget have en tykkelse, der helt eller delvis svarer til 
h0jden af f acetelementernes trinkant eller laget kan vaere 
s& tykt, at ogsa en del af selve linsebasispladen naermest 
facetelementerne indeholder et lysbrydende materiale. Af- 
haengig af f remstillingsmetoden for linsen vil det ogsci 
10 vaere muligt kun at have lysbrydende materiale i selve 
linsebasispladen naermest facetelementerne og altsa intet 
lysbrydende materiale svarende til selve facetelementer- 
ne . 

15 Afhaengig af f remstillingsmetoden for linsen vil der kunne 
anvendes forskelligt lysbrydende materiale for henholds- 
vis facetelementerne og linsebasispladen^ ligesom taethe- 
den af det lysbrydende materiale i de to omrader kan v«l- 
ges forskelligt. Hvis der anvendes lysbrydende materiale 

20 i linsebasispladen b0r tykkelsen af laget vaere mindre end 
50% af tykkelsen af basispladen, fortrinsvis mindre end 
20% og mest fortrinsvis mindre end 10%, men selv med et 
relativt tykt lag af lysbrydende materiale vil en forde- 
ling af dette i f0lge opfindelsen, dvs . naermest facetele- 

25 menterne, resultere i et bedre billede med h0jere kon- 
trast og storre skarphed, end hvor den tilsvarende m^ngde 
lysbrydende materiale var anbragt i den del af linseba- 
sispladen, der vender vaek fra facetelementerne som be- 
skrevet for eksempel i EP-A-0 859 270 diskuteret ovenfor. 

30 

En anden udf 0rselsf orm af opfindelsen vises i fig. 7, 
hvor det fremgSir, at skasrmen bestir af to plane, plade- 
formede elementer anbragt parallelt foran hinanden, hvor 
det pladeformede element 16 naermest billedkilden er for- 
35 synet med en fresnellinse 19 pS den side af pladen, der 
vender vaek fra billedkilden 7, og hvor det pladeformede 
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element 15, der vender mod betragteren er forsynet med en 
lysspredende belaegning eller struktur. Det fremgAr af fi- 
guren, at det lysbrydende materiale kun er placeret sva- 
rende til facetelementerne 17 sSledes at den 0vrige del 
5 af fresnellinsen 16 er klar. Dette skyldes, at en del af 
den n0dvendige lysbrydning sker i det billeddannende ele- 
ment 15, som bestar af et klart, baerende element 18 med 
et dif f usionslag 18A med tykkelsen B nasrmest fresnellin- 
sen. Som indledningsvis diskuteret opnSs der for0get lys- 
10 styrke i hjornerne n&r f resnelfacetterne vender vask fra 
projektoren 1, men da der samtidig tabes omkring 6% af 
lyset ved overgang til elementet 15 er gevinsten ringe, 
kun omkring 5-10%. 

15 Endvidere viser testforseg at kontrasten er v^sentlig 
bedre i en sk«rm svarende til fig. 6 da kun det lys i 
fig. 4, som trader ind gennem sk«rinelement 18 reflekteres 
tilbage fra f resnellinsens overflade 19 ud til iagttage- 
ren . 

20 

I det f0lgende vil der blive beskrevet forskellige fcre- 
trukne f remgangsmader til fremstilling af en sk^srm omfat- 
tende en f resnellinses truktur if0lge naervarende opfindel- 
se. N^rmere bestemt vil der blive beskrevet to forskelli- 
25 ge f rems t illingsprincipper der sigter mod henholdsvis 
fremstilling af relativt store f resnellinser i fa eksem- 
plarer og fremstilling af relativt smS f resnellinser i 
masseproduktion . 

30 Det lysspredende middel, der naevnes i det f0lgende, kan 
eksempelvis v«re kalciumkarbonat, siliciumoxid eller 
glasperler med en typisk gennemsnitlig partikelst0rrelse 
pa mellem 5 og 25 mikrometer. Kalciumkarbonat er et meget 
bl0dt materiale og vil derfor sk&ne formen, ligesom glas- 

35 perler, der er tilnaermelsesvis sfaeriske. Glasperler har 
dog den ulempe, at de kan vaere totalref lekterende . Sili- 
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ciumoxid har s^rdeles gode optiske egenskaber, men er et 
krystallinsk . materiale med skarpe kaiiter, hvad der vil 
inedf0re et sterre slid pa formen. Det endelige valg af 
det lysspredende middel vil inedf0re en afvejning af for- 
5 dele og ulemper for den valgte f remstillingsmetode og for 
den tiltaenkte anvendelse af linsen. 

If0lge den forste f remgangsmSde placeres en st0beform for 
en fresnellinse i tilnaeritielsesvist horisontalt leje sile- 

10 des at negativformen for selve f resnelm0nsteret udg0r 
bunden af formen og dermed vender opad, Formen ifyldes 
herefter et hasrdbart, flydende plastmateriale, for eksem- 
pel PMMA eller en blanding af PMMA og styren eller andre 
velegnede plastmaterialer med de 0nskede optiske egenska- 

15 ber, hvori er iblandet et lysspredende translucent mate- 
riale, typisk i partikelform. Efter at formen er blevet 
fyldt med det flydende plastmateriale henstar denne, ind- 
til det lysspredende materiale er sunket ned mod formens 
bund, dvs . har sedimenteret sig svarende til facetelemen- 

20 terne. Det lysbrydende materiale vil sedimentere med en 
tilnaermelsesvis konstant lagtykkelse over hele formens 
bundflade, sa afhaengig af maengden af det lysbrydende ma- 
teriale vil f acetelementerne svarende til f resnellinsens 
perifere del^ hvor f acetelementerne er dybest som disku- 

25 teret ovenfor, blive belt eller delvist fyldt med lysbry- 
dende materiale, Efter at det lysbrydende materiale er 
sedimenteret, haerdes plastmaterialet, for eksempel med 
varme, hvorefter den f^rdige linse kan udtages af formen, 

30 If0lge den anden f remgangsmade placeres en st0beform for 
en fresnellinse i tilnaermelsesvist horisontalt leje s&le- 
des at negativformen for selve f resnelm0nsteret udg0r 
bunden af formen og dermed vender opad. Herefter fordeles 
et haerdbart, tyndtf lydende plastmateriale/ for eksempel 

35 sSkaldt UV-lak, hvori er iblandet et lysspredende materi- 
ale, typisk i partikelform, Som naeste trin i fremstil-- 



lingsprocessen placeres en plan plade ovenpS formen og 
presses ned mod denne, hvorved det tyndtf lydende plastma- 
teriale fordeles over formen og derved fylder denne op 
svarende til f acetelementerne . Den plane plade kan vaere 
en klar kunststofplade, eller den kan v^re en klar kunst- 
stofplade belagt med en coatning indeholdende et lysbry- 
dende materiale pS den side, der laegges ned mod formen, 
hvorved der skabes et tyndt lag af lysbrydende materiale 
umiddelbart bag f acetelementerne i den fasrdige fresnel- 
linse. Herefter haerdes plastmaterialet, for eksempel med 
UV-lys appliceret gennem pladen, hvorefter den faerdige 
linse kan udtages af formen. 

I en variant af den anden f remgangsmade ifyldes formen et 
klart plastmateriale uden tilsatning af lysspredende ma- 
teriale, saledes at hele den lysspredende funktion over- 
lades til pladens coatning, der som ovenfor beskrevet be- 
finder sig umiddelbar bag f acetelementerne . Herved opnas, 
at f resnelformen ikke udsaettes for slitage fra det lys- 
spredende materiale, nar det tyndt f lydende plastmateriale 
presses ud over formen. 

En linse fremstillet efter den forste f remgangsmade vil 
s&ledes bestS af kun et enkelt basismateriale, hvorimod 
en linse fremstillet efter den anden f remgangsmade kan 
besta af to basismaterialer for henholdsvis plade og lin- 
sefacetter, eller tre basismaterialer for henholdsvis 
plade, coatning og linsef acetter . 

Hvis der anvendes lysspredende materiale, bor dette have 
en tilnaermelsesvis sfaerisk form uden skarpe kanter for 
ikke at slide unodigt ph formen. 

Da det tidligere omtalte problem med dobbelt billeddan- 
nelse af afhaengig af enten haeldningen pa f acetf laderne 
eller h0jden pa trinkanterne, vil problemet med dobbelt 



billeddannelse vokse med voksende haeldningsvinkel pk de 
enkelte linsefacetter, saledes at dobbelt billeddannelse 
vokser med voksende radius. Som ovenfqr beskrevet vil en 
fresnellinse oftest vaere udformet med bunden af de enkel- 
te riller liggende i det samme plan, svarende til at de 
komplementaere kanter pk st0beformen ogs& ligger i samme 
plan. Dette bevirker, at den st0rste tykkelse og dermed 
roangde af lysspredende materiale vil befinde sig hvor fa- 
cetterne stkr stejlest og trinkanterne er h0jest, dvs. at 
lysspredningen og dermed daempningen er st0rst, der hvor 
problemet med dobbeltbilleddannelse er st0rst. 

Typiske dimensioner for en fresnellinse fremstillet efter 
den ovenfor beskrevne anden f remgangsmade vil vaere en 
f resnelstruktur med en rillebredde pa mellem 0,05 og 0,18 
mm, en plade med en samlet tykkelse pk 2-3 mm og en coat- 
ning, hvis tilstede, pk 0,2-0,3 mm. 

Det ligger dog inden for rammerne af denne opfindelse, at 
det endelige valg af dimensioner vil medf0re en afvejning 
af fordele og ulemper for den valgte f remstillingsmetode 
og for den tiltankte anvendelse af linsen og dermed de 
0nskede optiske egenskaber. 
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Modtaget Pd 
^ S SEP. i999 



Patentkrav: 

5 

1. Translucent skaerm omf attende et forste pladefor- 

met element med en forste overflade og en anden overflade 
i det vasentlige parallel med den forste overflade, hvor 

10 den f0rste overflade fortrinsvis er i det vaesentlige 
plan, og hvor den anden overflade omfatter et antal lin- 
sefacetter der tilsammen danner et linsesystem til paral- 
lellisering af divergerende lysstriler, der traeder ind i 
det pladeformede element fra den f0rste overflade, 

15 kendetegnet ved, at 

linsef acetterne og/eller den del af det f0rste 
pladeformede element der befinder sig neermest linsefacet- 
terne indeholder et lysbrydende middel.i en koncentra t ion 
st0rre end en koncentration af lysbrydende middel i den 

20 del af det pladeformede element der befinder sig n^rmest 
den f0rste overflade, og hvor brydningsindexet for det 
lysbrydende middel afviger fra brydningsindexet for det 
materiale hvori det lysbrydende middel befinder sig. 

25 2. Translucent sk«rm if0lge krav 1, kende- 

tegnet ved, at den del af det pladeformede element 
der ligger udenfor linsef acetterne indeholder et lysbry- 
dende middel i et jaevnt lag i den del af det andet plade- 
formede element der befinder sig naermest linsef acetterne 

30 og hvor laget har en tykkelse der er h0jst 50% af den 
samlede skaermtykkelse, fortrinsvis h0jst 20% af den sam- 
lede skaermtykkelse, og mest fortrinsvis h0jst 10% af den 
samlede skaermtykkelse . 



35 3, Translucent skaerm ifolge krav 1, kende- 

tegnet ved, at linsefacetterne indeholder et lys- 
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brydende middel, og ved at den del af det pladeformede 
element der ligger udenfor linsef acetterne i det vsesent- 
lige intet lysbrydende middel indeholder. 

5 4. Translucent skaerm ifelge krav 3, k e n d e - 

t e g n e t ved, at det lysbrydende middel er jaevnt for- 
delt i hver linsef acet. 

5. Translucent skoerm if0lge krav 1, k e n d e - 

10 t e g n e t ved, at den del af det pladeformede element 
der ligger udenfor linsef acetterne indeholder et lysbry- 
dende middel,. og ved at linsef acetterne i det vaesentlige 
intet lysbrydende middel indeholder. 

15 6. Translucent sk«rm ifolge ethvert af de foregaen- 

de krav, kendetegnet ved, at linsef acetterne 
bestar af et f0rste basismateriale med et brydningsindex 
der er forskelligt fra det eller de basismaterialer som 
resten af skaermen bestir af . 

20 

7. Translucent sk^rm ifolge ethvert af de foregaen- 
de krav, kendetegnet ved, at skaermen omfatter 
et andet pladeformet element anbragt parallelt med og pa 
den side af den f0rste plade der omfatter linsef acetter- 

25 ne, og hvor det andet pladeformede element omfatter et 
lysbrydende middel. 

8. Translucent skasrm ifolge krav 1, kende- 
tegnet ved, at det lysbrydende middel i det andet 

30 pladeformede element er fordelt i et jaevnt lag i den del 
af det andet pladeformede element der befinder sig naer- 
mest linsef acetterne og hvor laget har en tykkelse der er 
mindst det dobbelte af den h0jeste linsef acet. 

35 9. Fremgangsmade til fremstilling af en translucent 

skasrm af den type der omfatter et pladeformet element med 
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en forste overflade og en anden overflade i det vaesentli- 
ge parallel mad den f0rste overflade, hvor den ferste 
overflade fortrinsvis er i det vaasentlige plan, hvor den 
anden overflade omfatter et antal linsef acetter der til- 
5 sammen danner et linsesystem til parallellisering af di- 
vergerende lysstrSler, der traeder ind i det pladeformede 
element fra den ferste overflade, og hvor f remgangsmaden 
erkendetegnet ved at omfatte trinene: 

- freiuskaffe en form med et negativrelief af et 
10 linsesystem, 

- anbringe formen i det vassentlige horisontalt, 
fremskaffe et translucent flydende og haerdbart 

basismateriale, hvori er iblandet et lysspredende for- 
trinsvis granulaert middel med et brydningsindex forskel- 
15 ligt fra basismaterialet og med en vasgtfylde storre end 
basismaterialets, 

fylde formen med basismaterialet iblandet det 
lysspredende middel , 

lade det lysspredende middel sedimentere mod 
20 formens negativrelief saledes at koncentrationen af det 
lysspredende middel er h0jere i den del af basismateria- 
let der befinder sig narmest formens negativrelief, 

hsrde basismaterialet, og 

fjerne den haerdede skaerm fra formen. 

25 

10. Fremgangsmade til fremstilling af en translucent 

skaerm af den type der omfatter et pladeformet element med 
en forste overflade og en anden overflade i det vaesentli- 
ge parallel med den forste overflade, hvor den f0rste 

30 overflade fortrinsvis er i det vaasentlige plan, hvor den 
anden overflade omfatter et antal linsef acetter der.til- 
sammen danner et linsesystem til parallellisering af di- 
vergerende lysstrSler, der traeder ind i det pladeformede 
element fra den f0rste overflade, og hvor f remgangsmiden 

35 erkendetegnet ved at omfatte trinene: 
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fremskaffe en form med et negativrelief af et 
linsesysteni/ 

anbringe formen med negativrelief fet vendende 
opad, fortrinsvis i det vasentlige horisontalt, 

fremskaffe et translucent flydende og haerdbart 
basismateriale, hvori er iblandet et forste lysspredende 
fortrinsvis granulart middel med et brydnings index for- 
skelligt fra basismaterialet, 

fordele basismaterialet iblandet det f0rste lys- 
spredende middel ud over formens negativrelief, 

fremskaffe et pladeformet element med en f0rste 
overflade og en anden overflade i det vaesentlige parallel 
med den forste overflade, 

placere det pladeformede element med den f0rste 
overflade mod formens negativrelief hvorpa basismateria- 
let iblandet det f0rste lysspredende middel er fordelt, 

trykke det pladeformede element ned mod formens 
negativrelief saledes at basismaterialet iblandet det 
forste lysspredende middel fordeles over formens negativ- 
relief, fortrinsvis saledes at det pladeformede element i 
det vassentlige ligger an mod negativrelief fet over hele 
det pladeformede elements f0rste overflade, 
hasrde basismaterialet, og 
fjerne den h«rdede skaerra fra formen. 

11- FremgangsmSde til fremstilling af en translucent 
skaerm ifolge krav 10, kendetegnet ved, at det 
pladeformede element svarende til den f0rste overflade 
omfatter en belaegning med et andet lysspredende middel. 

12- Fremgangsmade til fremstilling af en translucent 
sk«rm if0lge krav 11, kendetegnet ved, at det 
f0rste og det andet lysspredende middel er forskelligt. 



13. Fremgangsm&de til fremstilling af en translucent 

skaerm af den type der omfatter et pladeformet element med 



en f0rste overflade og en anden overflade i det vaesentli- 
ge parallel mad den f0rste overflade, hvor den ferste 
overflade fortrinsvis er i det vassentlige plan, hvor den 
anden overflade omfatter et antal linsef acetter der til- 
sammen danner et linsesystem til parallellisering af di- 
vergerende lysstraler, der trader ind i det pladeformede 
element fra den f0rste overflade, og hvor f remgangsmaden 
erkendetegnet ved at omfatte trinene: 

fremskaffe en form med et negativrelief af et 
linsesystem, 

anbringe formen med negativrelief fet vendende 
opad, fortrinsvis i det vaesentlige horisontalt, 

fremskaffe et translucent, flydende og haerdbart 
basismateriale, 

fordele basismaterialet ud over formens negativ- 
relief, 

fremskaffe et pladeformet element med en forste 
overflade og en anden overflade i det vassentlige parallel 
med den f0rste overflade, hvor den forste overflade om- 
fatter en belagning med et lysspredende middel, 

placere det pladeformede element med den ferste 
overflade mod formens negativrelief hvorpa basismateria- 
let er fordelt, 

trykke det pladeformede element ned mod formens 
negativrelief saledes at basismaterialet fordeles over 
formens negativrelief, fortrinsvis saledes at det plade- 
formede element i det vaesentlige ligger an mod negativre- 
lieffet over hele det pladeformede elements forste over- 
flade, 

haerde basismaterialet, og 

fjerne den haerdede skaerm fra formen. 



SAMMENDRAG : 
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^odtaget PD 
SEP. 1333 



Opfindelsen vedr0rer en translucent skaerm omfattende et 
f0rste pladeformet element med en forste overflade og en 
anden overflade i det vasentlige parallel med den ferste 
overflade, hvor den f0rste overflade fortrinsvis er i det 
vasentlige plan, og hvor den anden overflade omfatter et 
antal linsef acetter der tilsammen danner et linsesystem 
til parallellisering af divergerende lysstraler, der trae- 
der ind i det pladeformede element fra den f0rste over- 
flade. Opfindelsen er ejendommelig ved at linsef acetterne 
og/eller den del af det f0rste pladeformede element, der 
befinder sig naermest linsef acetterne, indeholder et lys- 
brydende middel i en koncentration st0rre end en koncen- 
tration af lysbrydende middel i den del af det pladefor- 
mede element, der befinder sig naermest den f0rste over- 
flade, og hvor brydningsindexet for det lysbrydende mid- 
del afviger fra brydningsindexet for det materiale hvori 
det lysbrydende middel befinder sig. 



Figur 6. 
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